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(54) Title of the Invention Vehicle Switch Device 



(57) [Abstract! 

(Purpose] To provide an easy and reliable access to an 

intended switch button and level so that a driver 
can use it without moving his or her eyes while 
driving. 

[Constitution] A touch sensor and an operation detection 

means are provided for a button so that a layout 
of a burton 52t that is being touched and 
surrounding buttons are displayed on a head-up 
display device and the button 52t that is being 
touched is highlighted. When a button is 
operated, that button 52p is highlighted 
differently from the touch state. 



[See source of the drawing] 
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[Specification] 

[Scope of the Claims] 

[Claim 1] A vehicle switch device comprising of a touch sensor installed in the 
switch operation unit, a memory storing configuration information around the switch 
operation unit, a head-up display device and a head-up display control device, 
characterized such that this head-up display control device reads based on the signals 
from the said touch sensor the switch operation unit and its surrounding configuration 
information from the memory if the said switch operation unit is in a touched state, in 
order to display the switch operation unit and its surrounding configuration information 
in the head-up display device, while the said switch operation unit in the display is 
distinguished from its surrounding configuration information. 

[Claim 2] A vehicle switch device comprising of a touch sensor installed in the . 
switch operation unit, an operation detection means of the switch operation unit, a 
memory storing configuration information around the switch operation unit, a head-up 
display device and a head-up display control device, characterized such that this head-up 
display control device reads based on the signals from the said touch sensor the switch 
operation unit and its surrounding configuration information from the memory if the said 
switch operation unit is in a touched state, in order to display the switch operation unit 
and its surrounding configuration information in the head-up display device, while the 
said switch operation unit in the display is distinguished from its surrounding 
configuration information and based on the signals from the operation detection means, 
the said switch operation unit in an operation state is displayed differently from the 
switch operation unit in a touched state. 

[Claim 3] A vehicle switch device comprising of respective touch sensors installed 
in multiple switch operation units, a discrimination circuit, a memory storing 
configuration information around the switch operation unit, a head-up display device and 
a head-up display control device, characterized such that the discrimination circuit sends 
information specifying the switch operation unit in a touched state to the head-up display 
control device based on the signals from the touch sensors, the head-up display control 
device reads based on the signals from the said touch sensor the switch operation unit and 
its surrounding configuration information from the memory if the said switch operation 



unit is in a touched state, in order to display the switch operation unit and its surrounding 
configuration information in the head-up display device, while the said switch operation 
unit in the display is distinguished from its surrounding configuration information. 
[Claim 4] The vehicle switch device as described in Claims I, 2 or 3 wherein the 
said switch operation unit is a pressed or push type button. 

[Claim 5] The vehicle switch device as described in Claims 1. 2 or 3 wherein the 
said switch operation unit is a slide type lever knob. 

[Claim 6] The vehicle switch device as described in Claims 1, 2 or 3 wherein the 
said switch operation unit is a knob operated by rotation. 

[Claim 7] A vehicle switch device comprising of a touch sensor installed in the slide 
type lever knob, a knob operation detection means, a position detection means for the 
said lever, a memory storing configuration information around the lever, a head-up 
display device and a head-up display control device, characterized such that the head-up 
display control device reads the configuration information surrounding the lever from the 
memory based on the signals from the touch sensor and the position detection means if 
the said knob is in a touched state, in order to display the lever surrounding configuration 
information in the head-up display device and displays the said knob distinguished from 
the surrounding configuration at the position corresponding to the lever position, and 
when the said knob is in an operation state based on the signals from the operation 
detection means, the knob is displayed differently from that in the touched state at the 
position corresponding to the new lever position. 

[Claim 8] A vehicle switch device comprising of a touch sensor installed in the 
rotary type switch knob, a knob operation detection means, a rotation angle detection 
means for the said switch, a memory storing configuration information around the lever, 
a head-up display device and a head-up display control device, characterized such that the 
head-up display control device reads the configuration information surrounding the knob 
from the memory based on the signals from the touch sensor and the rotary angle 
detection means if the said knob is in a touched state, in order to display the knob 
surrounding configuration information in the head-up display device and displays the said 
knob distinguished from the configuration information around the knob and if the said 



knob is in an operation state based on the, signals from the operation detection means, its 
rpmtipn^dirje^ipn is displayed near the knob. 
[Detailed Description of the invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a vehicle switch device with improved operational 
properties. 
[0002] 

[Prior Art] Various switches are arranged around the driver seat in the vehicle for the 
operation of the loaded instruments as shown in Figure 14. For example, in the hands- 
free automobile telephone switch 1 installed at the steering wheel, push buttons 3 are 
arranged on a switch panel 2 on the steering pad portion as shown in Figure 1 5 so that 
input of telephone numbers and switching send/receive can be executed by button 
operations. Whenever the buttons are pressed or switches are turned on, lamps 4 installed 
near the switches are lighted. In this case, a tone such as "beep" sound may be generated. 
Similar technologies are disclosed in the following patents: Kokai JP No. S59-32540 and 
Kokai JP No. S59-227535. 

[0003] In the case of a car interior air control switch installed in the instrument panel, 
besides air control blow mode selection buttons 6, levers 7 for humidity setting are also 
installed so that a driver can set at a desirable position by sliding. 
[0004] 

[Problems to be Solved by the Invention] However, with the aforementioned 
conventional vehicle switches, when operating such switches, a driver must search for 
switches to be operated by the naked eye or must check by hand. This is the same for 
other switches: stereo/cassette switches 10, television navigation display touch switches 
1 1, dial ten-key switches of car telephone handsets 12 placed near the center console, 
radio station selection switch and volume switch or power window switches 14 installed 
on the door, and door lock switch 1 5. 

|0005] For this reason, when operating switches while driving or when checking the 
positions or types of the switches, the disadvantages are that the eyes must be moved and 
that an error may be made in a very short time so that intended buttons may not be 




selected. When generating a tone, if a correct button is selected, the advantage is that the 
operational key input can be confirmed without visual checking, but if a correct button is 
not selected, this' is meaningless. 

[0006] The purpose of the present invention is to provide a vehicle switch device with 
which a driver can easily and safely access intended switches and levers without moving 
the direction of the eyes and furthermore, the fact whether the accessed button is properly 
operated can be checked. 
[0007] 

[Means for Solving the Problem] For this purpose, the invention disclosed in various 
claims, as shown in Fig. 1 , comprises of a touch sensor 25 installed in the switch 
operational unit 20, a memory 30 storing configuration information of the switch 
operational unit 20, a head-up display device 45, and head-up display control device 40. 
The head-up display control device 40 has a basic configuration such that based on the 
signals from the touch sensor 25, cofiguration information surrounding the switch 
operation unit 20 is read from the memory 30 if the aforementioned switch operation unit 
20 is in a touched state, to display the configuration information in the switch operation 
unit 20 and its surrounding areas in the head-up display device 45, while the said switch 
operation unit 20 is displayed differently from the surrounding configuration information. 
[0008] Moreover, an operation detection means is installed so that if the switch 
operation unit is in an operation state, it is displayed differently from Lhat in a touched 
state. Alternatively, if there are multiple switch operation units, the switch operation 
units that are in a touched state are displayed differently from the other surrounding 
switch operation units. 
[0009] 

[Actions] When the switches are operated with the fingers, the switch operation unit 
20 including the buttons and knobs that have been touched with fingers is displayed in 
the head-up display device 45 as well as layouts of surrounding other operation units. In 
particular, the switch operation unit that is in a touched state is displayed differently so 
that the driver can check whether the intended switch operation unit is selected while 
keeping the visual direction straight while driving in order to perform the operation. 



[0010] If an operation detection means is further installed to display it differently from 
the touched state, the driver can check whether the switch operation unit is definitely 
operated. In addition, if multiple switch operation units are installed, and if the switch 
operation unit that was displayed differently from the intended one, the surrounding 
switch operation units are also displayed, thus, one can easily determine in which 
direction the switch operation unit is positioned from the one that has been touched. 
[0011] 

[Examples] Figure 2 shows an example of application of the present invention to the 
switch for a hands-free car telephone installed on the steering pad. A car telephone 
switch panel 50 in the steering pad is composed of ten-key buttons corresponding to the 
dial from "0" to "9" as a switch operation unit, a push type sending/receiving button 54 to 
execute start and end telephone connection, and a volume control button 56 and a radio 
station selection button 58. With a command from this switch panel, a radio machine 60 
is controlled and a connection is made via an antenna that is not shown. 
[0012] At respective buttons 52 through 58 in the switch panel 50, a touch sensor 25 is 
installed to detect the status when the fingers are in contact. For example, a capacity 
sensor is pasted on the button surface to be used as a touch sensor 25. Alternatively, as 
shown in Figure 3, two kinds of springs 71 and 72 having different spring constants are 
mounted and a touch sensor 25 is configured such that a soft spring 71 is bent by a slight 
dislocation of a button represented by 70 to turn on the button side contact point 73 with 
the first contact point 74. In this figure, the second contact point 75 turns on when the 
stronger spring 72 is bent to push the button 70. If the button 70 is a ten-key button, a 
dial signal representing the number is output. 

[001 3] In this example, in addition to the touch sensor 25, an operation detection means 
80 is also installed in order to detect the selected status or an on status by push operation 
by pressing or pushing the button. As an operation detection means 80, a dislocation of 
the button can be detected, or a pressure sensor or a capacity sensor is used along with a 
touch sensor 25 to detect a difference in the output levels. In the example shown in 
Figure 3, the dial signal output from the second contact point 75 can also be used. 
[0014] The outputs from the touch sensor 25 and from the operation detection means 80 
are entered into a discrimination circuit 85 wherein either a touched state or an operation 



state is determined and a button is specified. The signals from the discrimination circuit 
85 are input to the head-up display control device 94. A memory 93 is connected to the 
head-up display control device 94, and the shape of the button displayed in the head-up 
display device 45 and the button layout information at the steering pad section are 
memorized in this memory 93. The head-up display device 45 displays a button layout 
overlapping with the landscape view at the front of the vehicle at the display site 46 of 
the front window indicated by the broken line in front of the driver in Figure 4 in 
response to the command from the head-up display control device 94. 
[001 5] From the switch panel 50, signal lines are connected to the radio machine 60 for 
car telephone functions, and in addition, the signal lines are also connected to the tone 
transmitting device 62. Additionally, a voice synthesizer 87 is connected to the 
discrimination circuit 85 for the outputs from the voice synthesizer 87 and from the tone 
transmitting device 62 to be input to a speaker 64. 

[0016] A series of actions in the aforementioned configuration will be explained with 
reference to the flowcharts shown in Figure 5 and Figure 6. At Step 1 00, whether the 
fingers are in touch with a button is checked. That is, in order to execute connection 
transmission operations, when a driver traces the ten-key button 52 and touches one of 
the buttons 52, a touch sensor 25 installed on that button 52 transmits a touch detection 
signal. At Step 1 10, a discrimination circuit 85 determines a button 52t in a touched state 
and sends such information so that the button is in a touched state to the head-up display 
control device 94, 

[0017] At Step 1 15, in response to the button in the touched state, the head-up display 
control device 94 selects and reads from the memory 93 image data expressing the layout 
of the buttons 52t in the touched state and other surrounding buttons as configuration 
information. At Step 120, as shown in Figure 7, a layout image of the button 52t that is 
in the touched state as mentioned above and the surrounding buttons is displayed on the 
head-up display device 45. If a finger touches the button "No. 7", when displaying as in 
Figure 7 (a), the "No. 7" button as the button 52t that is in the touched state is displayed 
in highlight by tracing the outline of the button as a discrimination display. As a 
discrimination display, a thicker outline than the others can be used or a different color 
display or a reversed display can be used. 



[0018] The same information is sent from the discrimination circuit 85 to the voice 
synthesizer 87 and a voice expressing this button 52t, u nana", is synthesized in the voice 
synthesizer 87 and the voice is output from the speaker 64. 

[0019] The driver confirms that the finger is touching the button based on the display on 
the head-up display device 45 and from the voice from the speaker 64, and if it is not 
different from the button to be operated, the driver continues with a push operation. 
[0020] At the next Step 130, the button that is in an operation state is checked. That is, 
when a push operation is performed for the button, an operation detection signal is output 
from the operation detection means 80 that has been set on that button. 
[0021] When the button is not in an operation state, it is returned to the start and the 
abovementioned processes are repeated. If the button that a finger is touching is not the 
intended button, the driver can easily determine in which direction the intended button is 
to be found from the surrounding layout displayed in the head-up display device 45 and 
moves the finger. Since the aforementioned flow is repeated, when the driver moves the 
finger and touches the other button, the highlighted button displayed in the head-up 
display device 45 changes in response to the touch. 

[0022] When the button is operated and a signal flows to radio machine 60, 
simultaneously a tone generation device 62 operates to output a "beep" sound from the 
speaker 64. 

[0023] At Step 1 30, the operation state of the button is checked. If it is in an operation 
state, the discrimination circuit 85 specifies the button 52p that is in an operation state at 
Step 140 and an information carrying a message that that button is in an operation state is 
sent to the head-up display control device 94. 

[0024] The head-up display control device 94 displays at Step 145 a layout image of the 
button 52p in the said operation state and its surrounding buttons in the head-up display 
device 45. In this case, as shown in Figure 7(b), the button 52p in an operation state. "No. 
T button is distinguished from the highlighted display of said Figure 7 (a) showing that 
the button is in a touched stale. For example, if another highlighted display appears, only 
this button is displayed in a color. 

[0025] The number corresponding to the button 52p operated is registered in a radio 
instrument 60 at Step 150 as a telephone number to be dialed. This registration operation 




is repeated so that all the numbers of the telephone number of the call destination are 
registered. When the completion of registration of the telephone number is confirmed at 
Step 160 similarly as in the case of ten-key button 52 at Step 170, whether the 
trans miss ion/ reception button 54 for starting a connection is in a touched state is checked 
using a touch sensor 25. 

[0026] When the transmission/reception button 54 is determined to be in a touched stale 
by the discrimination circuit 85, the process moves up to Step 1 75 where the head-up 
display control device 94 reads image data around the transmission/reception button 54 
from the memory 93 to display them in the head-up display device 45 at Step 1 80. 
Subsequently, whether the transmission/reception button 54 is in an operation state is 
checked at Step 190 by the operation detection means 80. 

[0027] The driver pushes the button and when the button is in an operation state is 
determined by the discrimination circuit 85, the head-up display control device 94 
displays in highlight in another mode from lhat in a touched state at Step 200, while the 
radio instrument 60 calls the telephone number registered in advance at Step 2 10 to start 
a connection. For these buttons, tones and synthesized voices similar to those used for 
ten-key buttons are used. 

[0028] With the above-mentioned configuration, when the driver brings a finger to the 
switch panel 50 on the steering pad, the status around the button that was touched by the 
finger is displayed on the front window in front of the driver so that the intended button 
can be searched without moving the direction of the eyes. In addition, when pushing the 
button, the fact that the button was pushed can be confirmed by the display on the front 
window. With the addition of outputs from voice synthesis or tones, operation quality is 
improved and the operation is further secured. 

[0029] Figure 8 shows a second example of an application to the air control switch in a 
car. In the air control switch panel 200, sliding type levers 203 and 204 are installed in 
addition to the selection button 202 in the air control blow mode in order to set up the 
temperature of the air control blow or to set up the blow rate. Therefore, an air controller 
220 is controlled in response to the positions of the lever. 

[0030] Regarding the selection button in the blow mode 202, as in the previous example, 
it is sufficient if the layout of the button where the finger is touching and other 



surrounding buttons is displayed. In particular, the application to the sliding type levers 
will be explained below. At the knobs 205 and 206 of the levers 203 and 204, a touch 
sensor 25 and an operation detection means 80 are installed as in the previous example. 
Moreover, a position detection means 215 for detecting the positions of the levers in the 
slide paths 207 and 208 is installed in the lever operation unit. As this position detection . 
means 215, for example, a potentiometer installed in relation to levers 203 and 204 can 
be used. Alternatively, temperature setup signals or blow rate setup signals that are used 
for controlling air controller 220 can also be used. 

[0031] The outputs from the touch sensor 25 and the operation detection means 80 are 
input to a discrimination circuit 285 in order to determine either a touched state or an 
operation state, and which lever to be used is specified. The signals from the 
discrimination circuit 285 and the signals of the position detection means 215 are input to 
the head-up display control device 240. Layout of the switch panel 200 as configuration 
information including knob shapes displayed in the head-up display device 45, 
temperature gauge 209 along the slide paths 207 and 208, or function display marks 210 
is memorized in the memory 230 

[0032] The head-up display control device 240 displays the layout of the switch panel 
200 as in Fig. 9 (a) based on the signals from the discrimination circuit 285 if a finger 
touches a knob of the lever, while based on the signals from the position detection means 
215, it is highlighted at the position corresponding to the layout displaying the knob if the 
knob 205 is in a touched state. 

[0033] After confirming the lever having a touching knob by the display in the head-up 
display device 45, if a driver slides this lever, the knob 205 of the lever in an operation 
state is highlighted differently from the case in a touched state as shown in Fig. 9 (b) at a 
newly shifted position. 

[0034] For this reason, although the position of the knob changes with operation, the 
knob touched by a finger is displayed in the front window in relation to the surrounding 
layout so that the driver can check which knob of the lever he/she is touching, in 
addition, when operating the lever, it is displayed at a position corresponding in the 
layout image including the gauge so that the driver can find out until which position it has 
been slid without moving the direction of the eyes. 



[0035] Figure 10 shows a third example of an application to the switch for car 
radio/cassettes. In the radio cassette switch panel 300, besides the push type button 302 
for cassette operation, a rotary volume switch is installed in order to control sound 
volume, sound quality or left and right balance, and the respective sound volume control 
knob 305, sound quality control knob 306, and left and right balance control knob 307 are 
arranged to be projected from the panel surface. 

[0036] Here, the application to rotary type control knobs will be explained. As in the 
previous examples, touch sensors 25 are installed for each control knobs 305, 306 and 
307. In each volume switch having these control knobs, a rotary angle detection means 
3 1 5 is installed to detect an angle of rotation. As a rotary angle detection means 3 1 5, a 
potentiometer can be installed in relation to the control knobs 305, 306 and 307, or the 
output of each volume switch used for controlling can also be used. 
[0037] The outputs of the touch sensor 25 are input to the discrimination circuit 385 to 
determine whether it is in a touched state or which controller knob is to be specified. The 
signals from the discrimination circuit 385 and the signals of the rotary angle detection 
means 315 are input to the head-up display control device 340. In addition, the layout of 
the switch panel as configuration information including positions and knob shapes of the 
control knob, marks around the knob or gauges that are displayed in the head-up display 
device 45 is memorized in the memory 330. 

[0038] Based on the signals from the discrimination circuit 385, the head-up display 
control device 340, if a finger touches the sound volume control knob 305, it displays the 
layout surrounding the sound volume control knob 305 in a touched state as shown in 
Figure 1 1 (a) in the head-up display device 45, while the sound volume control knob 305 
is highlighted. 

[0039] After confirming the knob that has been touched in the display in the head-up 
display device, if the driver turns this control knob, a pointed arc mark 3 1 0 showing the 
amount of rotation of the knob is displayed as shown in Fig. 1 1 (b), and the length of the 
arc corresponding to the angle of rotation of the knob. 

[0040] According to this example, when operating the rotary operation blindfolded, the 
operational direction is displayed while the knob operated is highlighted so that the 
advantage is that there are fewer operational errors. 



[0041] Additionally, this invention can be applied to the control switches for electrically 
operated power seats in a car. In the case of a button type, it can be implemented by a 
configuration based on the first example. In this case, a display example in the head-up 
display device is shown in Figure 12 as a fourth example. The seat front and rear 
position control buttons and the up and down position control buttons are arranged at the 
side 400 of the seat cushion as shown in Figure 12 (a). An upward mark 402 is indicated 
on the upper half portion of the up and down position control button 401 and a downward 
mark 403 is indicated on the lower half portion, a forward mark 406 is indicated on the 
front half portion of the front and rear position control button 405 and a backward mark 
407 is indicated on the rear half portion. When the respective half portion is pushed, the 
seat is adjusted in the direction indicated by the mark. 

[0042] A touch sensor is installed on each control button. For example, a finger touches 
the up and down position control button 401, as shown in Fig. 12 (b), a layout image of 
the control button is displayed, while the up and down position control button 401 is 
highlighted. After confirming the button that has been touched by the display in the 
head-up display device, when the driver pushes the upper half portion of the up and down 
position control button 401, the upward mark 402 is highlighted in the same display as 
shown in Figure 12 (c), and upward control is indicated to be in operation. 
[0043] According to this example, in contrast to the conventional operation of seat 
control switches with blindfolding due to the absence of visual confirmation since it is 
located below the hip level near the door, the advantages are that an operation becomes 
much easier and that the direction of the moving seat can be visually checked. 
[0044] Moreover, the present invention is applicable to remote control switches that are 
placed on the console and are operated while holding with a hand. Since this is a button 
type, a configuration is based on the first example. A touch sensor and an operation 
detection means are installed on each button and signal transmission to the head-up 
display control device is done by means of electrical waves or infrared rays. 
[0045] An example of display is shown as a fifth example in Figure 13. As shown in Fig. 
13 (a), numerous buttons 502 are installed on a remote control switch 50 and an intended 
button is searched. If a finger touches a "button C", the "button C" and its surrounding 
buttons, in particular the adjacent buttons, are displayed in the head-up display device as 



shown in Figure 13 (b), while the outline of the "button C" is highlighted, indicating that 
it is in a touched state. If this button is determined to be the intended one and then pushed, 
the inside outline of the "button C" is reversed as shown in Figure 13 (c), changing to a 
highlighted state that is different from that in a touched state. 
[0046J In contrast, after viewing the display in (b), the driver learns that the intended 
button is located to the left of the button that is currently being touched, and shifts a 
finger to the left. When the finger approaches to the "button B", as shown in Figure 1 3 
(d), the display changes to a layout image primarily around the "button B" so that a 
surrounding arrangement including the "button A" and the "button C" that are adjacent to 
the "button B" is displayed. In this case, the "button B" is highlighted, indicating a 
touched state. 
[0047] 

[Effects of the Invention] As mentioned above, according to the present invention, a 
touch sensor is installed in the switch operation unit so that based on the signals from the 
touch sensor, if the switch operation unit is in a touched state, the switch operation unit 
and its surrounding position information are displayed in the head-up display device, and 
the switch operation unit in a touched state is discriminated from the surrounding 
configuration information. Therefore, a driver can check whether the switch operation 
unit touched is the intended one while driving keeping the eyes straight forward. Even if 
the switch operation unit that is touched is not the intended switch operation unit among 
numerous arrangements, its position can be easily determined from the surrounding 
configuration information displayed so that a desired switch operation unit can be 
accessed easily. 

[0048] When an operation detection means is installed and the operation of the switch 
operation unit is displayed differently from that in a touched state, the driver can visually 
confirm the operation of the switch operation unit without moving the direction of the 
eyes even under such conditions such as when it is difficult to check the conventional 
beeping tones with loud noises, resulting in fewer operational errors, in addition to the 
aforementioned common effects, in the first example, outputs of voice synthesis and 
tones are further added so that searching for the switch operation unit and security of 
operation are further improved. 



[0049] According to the second example, even in the cases of slide type lever switches 
where positions of knobs are unstable, it is possible to check whether the knob that has 
been touched belongs to which lever switch in relation to the layout including the 
displayed surrounding gauges. When operating the lever, the location of the knob 
displayed changes so that a driver can determine how far that it has been slid without 
moving the visual direction. 

[0050] According to the third example, a pointed arc mark showing the amount of 
rotation of the knob is displayed and the length of the arc is adjusted to correspond to the 
angle of rotation of the knob so that when searching for a rotary knob to be operated, the 
amount of rotation can be checked and operational errors can be eliminated. 
[0051] According to the fourth example, when searching for the seat adjustment switches 
that are installed at such places that it is impossible for a driver to directly see after being 
seated, they can be easily found and the directions of seat movement can be checked in 
the front visual field. 

[0052] According to the fifth example, in the remote control switches where numerous 
buttons are installed in a narrow panel so that searching for a button by moving the visual 
direction is difficult while driving, the button that has been touched by a finger and the 
surrounding buttons can be displayed in a front visual field such that they can be 
recognized easily so that it is possible to move a finger to a desired button quickly, 
markedly improving operational quality. 

[0053] As clearly shown in any of these examples, operational switches can be installed 
in a range of places where fingers can reach even though drivers cannot check visually, 
thus, the advantage is that the degree of freedom when designing switch positions in a 
vehicle increases. 

[Brief Description of the Drawings] 

[Fig. 1] is a diagram showing a configuration of the present invention. 
[Fig. 2] is a diagram showing a first example of the present invention. 
[Fig. 3] is a diagram showing a configuration example of a touch sensor. 
[Fig. 4] is a diagram showing sites of display in the head-up display device. 
[Fig. 5] shows a flow of display actions. 
[Fig. 6] shows a flow of display actions. 



[Fig. 7] is a diagram showing display examples in the head-up display device. 
[Fig. 8] is a diagram showing a second example. 

[Fig. 9] is a diagram showing display example in the head-up display device in the 
second example. 

[Fig. 10] is a diagram showing a third example. 

[Fig. 1 1] is a diagram showing display example in the head-up display device in the third 
example. 

[Fig. 12] is a diagram showing a fourth example. 
[Fig. 13] is a diagram showing a fifth example. 

[Fig. 14] is a diagram showing the status of positions of switches around the driver scat. 

[Fig. 15] is a diagram showing an example of the conventional switch panel surface. 

[Explanation of Symbols] 

20: Switch operation unit 

25: Touch sensor 

30, 93, 230, 330: Memory 

40, 94, 240, 340: Head-up display control devices 

45: Head-up display device 

46: Display sites 

50, 200, 300: Switch panel 

52: Ten-key button 

54: Transmission/reception button 

56: Sound volume control button 

58: Station selection button 

60: Radio instrument 

62: Tone transmitting device 

64: Speaker 

70: Button ' 

71, 72: Springs 

73, 74, 75: Contact points 

80: Operation detection means 

85, 285, 385: Discrimination circuits 

87: Voice synthesizer 

202: Selection button 

203, 204: Levers 

205, 206: Knobs 

207, 208: Slide paths 

209: Temperature gauge 

210: Function display marks 

215: Position detection means 

220: Air controller 



305: Sound volume control knob 

306: Sound volume control knob 

307: Left and right balance adjustment knob 

310: Arc mark 

315: Rotary angle detection means 

401 : Up and down position adjustment button 

402: Upward mark 

403: Downward mark 

405: Front and rear position adjustment button 

406: Forward mark 

407: Backward mark 

500: Remote control switch 

502: Button 
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[Figure 6] 
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[Fig. 5] 
Start 

100: Ten-key: Is the button in a touched state? 

110: Determination of a ten-key button in a touched state. 

115: Reading the image data corresponding to the ten-key button in a touched state. 
120: Distinguishing the ten-key button in a touched state 
130: Is the ten-key button in an operation status? 
140: Distinguish a ten-key in an operation status. 

145: Distinguishing ten-key buttons in an operation status, displaying HUP along with the surrounding 
layout image. 

150: Registration of button numbers operated to a radio instrument 
180: Registration completed for telephone numbers 

rFig.6] 

170: Are transmission/reception buttons in a touched state? 
175: Read image data corresponding to transmission/reception buttons 
180: Display a layout image of transmission/reception buttons 
190: Are transmission/reception buttons in an operation state? 
200: Display a layout image of transmission/reception buttons 
210: Calling the telephone numbers registered in a radio instrument 
220: Start connection 
End 
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VEHICLE SWITCH DEVICE 

Patent number: JP5077679 

Publication date: 1993-03-30 

Inventor: SEKINE MANABU; NAOOSHI SUEO 

Applicant: NISSAN MOTOR 

Classification: 

• international: B60K35/00; B60K37/06; B60R 16/02; H01H9/16 
- european: 

Application number JP19910270258 19910921 

Priority numbers): JP19910270258 19910921 

Yiey 1NPAPQC patent ftmfly 



Abstract of JP5077679 

PURPOSE:To provide an easy and reliable access to an intended switch button and lever so that a driver can do without 
moving his or her eyes while an automobile is running. CONSTITUTIONS touch sensor and an operation detection 
means are provided for a button so that a layout of a button 521 which Is being touched and sunouoding buttons is 
displayed on a headup display device and the button 52l which is being touched is highlighted. When a button is operated, 
that button 52p is highlighted diueienily from the touch state. 
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(2) 

1 

:mm*omm 

cm** i] x-r y^»fpaeicR»t[n^y^> 

»«**Ufc« ^y H7^^X^Hfi«t, ^y 
H7y:?7VX7U^*ro»tt*&fc(K CcO'svHT 
y :7yV X^l/-f M«a*ttttE* y *-fe>1hfli> 6 Ofl 
*fcA-?*>T, ttEX-f yy^KBfc** 

*9I«flLT, x<y*iwrafc*t^0Hsa©E«tf 

K7y:/?*x7W»Kfc&**i**&£<fe Jff 

X-fyyHfc«. 

t«*# 2 ) x 4 y ?afma*!t % rut* v?±> 

»fra©flffl0EM«*EttUTV***^Ufc, 'sy 
Pry^xYX^V'faiifci ^H7v^^^U 
-fM««fltfr$ftO. H^yHTy:/^ X7WW 

x<y^amsa**yyn*BKfc*fcett£ttx^y^ 20 

Jtff»OH>a(0E«flHBS^*y^69l*fflUT, X'f 
y^««*©43*tf*««52©E»flra*^y Krv^x 

y yHOB© t e £ Aft &&JMa?K€3 U*«t 3 K Lfc £ 
t feWR £ T **WfflX-f y 

CM** 3] «ox-f y?»^at:^n-eti»Bf« 

ttft*vtt>V£* ttfflSttt, X-f y?ffltt«©« 3> 

-<x:/Wttlt&, 'NyH7y^xyw«U»fl 
ttEWJiaian^yyHr^DT^&fiOffl^caS . 
*y?Wte**X<y^itf£«*«JST.5« 

7 y 7^4 X 7 W-f ftWaHttttEtilfctca&^T* y 

*>*9l«tBUT. WB^y^«fflfc**X-fy^»frffl 
*3J:i;-t<omD©EBflMlft^y Hry??^ X7l"f 
Kttca*Sl4-attt>H» ttA^cofc^TlOK^y^ 40 

«-ltSi5KUfci:t€»«t1-5*WfflX*f y*» 
9. 

tM** 4] HEX<f y ?Mtfr80tfflEXBff L&* 

3 E*<D*WfflX*f y 7*BL 
MM 6} |&BX< yyH*IPflM«X?-r pawt- 

MM 6 3 WEX-f5r^»«!»^ErtES*T»fle-r 50 




WM*5-7 7 8 79 

mo^WJUX-fy^fi*. 

y«>*t. /^©tt^aj^at, tteun-ott 

^y F7y:/TVx:/l"f*»&. ^ H7y 
^■/X^WWflStt^&ftD* MK7v^^ 

Ofl!«»)CS^V»T. ttE/:/***y*i*SK:**£*H: 

sttwt-«a©Efiflnis> ; &y^59ieiiJbT, u 

/t-BH©M«W* a, y Y 7 y 75 s * X ^U-f ttBlir 

r«iwicMieBBfcSflMt3i*. *fmm*&fr 
som^irai^v»T. ttBy7«wmt&ftftfc*f* 

«tt/ 7*frfcft W1HMtHttJ&r«JfcSlc ME* v 
«*M*£T**WfflX'f y 

**Ufc. "Sy H7y7yVX7l/-f»*fc. VH7 
X^U-f ttW»«li* y f 1 *^* *Cfl3IBAKttl!l? 

a*<&©a*fc*-3viT, wEy^^^^ttfifc:** 

* CDEfefffft fcfc tf* J: -5 t & £ t £ 
*HffiX-fy?i«K. 

(0 0 0 1) 

mn±onm»m zvHmt* »fptt€fftjjts*& 

MfflX^fy^aOKMr*. 
to 002J 

c fiF«t»a«fro3t*o«4 ttx-f y ?^e*a nw 
«x«x^ru>!/t:RflianfcA>X7'j-s» 

y HflBOX-f y?^*A'2tyy5/=i#^>3jO«3tt'<& 
2 5 4 0^. $18165 9- 2 2 7 B3 6^MtCE«a 

to oo 3] ±fc, -f >xjw^>h/^;wcai«an^ 



(3) 



»M¥6-7767 9 



[0004] 

[*5W*teU.fci>iT*nUHJ U*UtBB©«fc3fc* 

f*T*K, H9^/t-tt»ttb*SiUC^*;Wy? 

ofc. C*U«0tt©;Wy3% HAtfX^U***? iff 
MUWy^lO. ^Ue-d-tfy— >a>«7 s ^X^ 

*n&eft**8fflA>K-fcy h 1 2<0^«WV*>* 
-*-fyy\ 5i>*mXA<( y?+#VK>J*Z<i y?*> 
* Utt K7KR*3n&^7-»>* > K»*< yfl4 

[0 0 0 6] C0>fc(6. nm+tZM y*»rt*fr5R 

ten. a* yy©&*£aa*aiBL«fctni& ft 

tOOOfl] Lft*toTCO»Wtt, JK^HJ-f/t- 

(0007] SO 

7W«*4 6fc, MH7y7r^X7H«1!?8R 
4 0***, MHTv^^K««JSfl4 0tt 

«fts»2 0«t3r„^«flHc**i«ttatt^-f y^ttfl: 

as2 oo«a<ofiaamm«^*ij 3 oj&*&9i*hji,-c\ 

v*«fr«2 0**E^©H50©|EHtMB*^y K 40 
7y^^^KfiS«4 6 tfcfc* tt 

»**©fc*Tfttfi;W y yMtfPffl 2 0 «fl3©EMflni 

[0008] as test ttfmtwaeflAT, x-iv 
amaafc** & * i* * ? ^«jb t naa * 

»*«H©«©X-f y^»fW5*»6K8<i*n43tW«w 
[0009] SO 



y fc * * x-f y *«#«*«!*sy*7ft* ns* 5 . 
* y *> £ 5 * saa UT»fp*ff * ? c 
(ooioj sefcmfmm^asRWT. 

c£*i*e«*. *fc;wy^*fMtfttft8men-tv> 

^n«^&, *»*;wy^aff»*^anTv»* 
t>©*> e £5 6 ©#iflite&** SOTtcfls z *atr* 
&. 

(00 11] 

roj T9j «T©^t/WC^l^f>+- 
#*>5 2, aBcr>Btt-»T«fr5fc*C!)yyi/3Lit 
©5a«SfliK*>6 4©B*, 5 6** 

j>*a«#*> 6 8fe£#ttH3 nr. s&rastf© 

;^6©»^CJ;oTH&tl6 0JO*IW»a*U B^Uft 

[0 0 12] Mf^W6 0©fcifc*>6 2~-5 B 
fctt. »*»»nTV»*ttttett*rt-*^y^>lJ-2 6 

T*y**fe>*2 B *-5VmC©tt3^H3(C3R 
rJ:5t=, tftt£R<Z>Jlfc6 2a©rtfa7 1, 7 2«n 
MU 7 0Ttt«n*#*>©«W*ttlC*oTfc6 
*l»t«3 7 1 fcfcfc«#T#*>«»jit7 3 i*>T* 
»l©fl^7 4T*yyH:>1f2 5£*j5KT**5teb 
Tt»J:Vi. ft*RH»C*V^T»2©»jiSl7 6tt* fcfcB 

^tfia7 2«fcfe**r*^>7 o*}fU3a^*;t** 

[0 0 13] £©*H«K*^T«» 2 6 

8oturtiiK^>©3Ctt*ttmuTt>j:<, 

[0 0 14] ^y^-b>1f2St»fWftlH^a8 0©m 
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(4) 

6 

att«MEi»8efcAAsn. *y^uB*»fM*B*» 

&©tt*ttAy H7y7yVX7Wtt*W6B9 4KA 
^yH7y:/yVx:7M , M»««94fctt 

iifc^y gaatttttentfco. c©**»J9 3fctt 

*\y HT y 194 7s7V<i9M 4 5 T**f >* 

**x^7 y >{fny w 7? hoflm* 

Etta-tfT**. Ay ^yT/y^X^M'SSBl St* 
Ay *7y?947&V< «»H(t9 4#&<3JB<f*K* 

{0 0 16} X-f yyV1*;U6 0^6tt6»*«IS«« 

7*t*l9H3B8 SKCftttU *^ 
j£gB8 7t h->BFH«tt«6 2 0iii**«Xt;-*6 
4KAAUTV*4. 

to o i el a^am&££«--x<DKitf«ia5 

trfxryfi o 0T**>irm#ttnTv»4#«# 

mtff^fc*, 6 2 tfe?D. *rn 

5 2»csnsfc. *©#*>6 2fc«oisn 

&*yy^>1*2 5]fr&*y?^flWffl;&n*. X 
^y^l i 0T. *]$I@KS 5 «*y 
>62t €WWU ^CDzj^tf^y^taBKfcSB© 
1M*Ny H 7 y 77 A X 7 *W»» 9 4 
[0 0 17] Ay K7y7yVA7W«||3*B9 4-e 
X^yt/l 1 6fc*V»T. *y^tt»fc*SiH*> JO 
fc#£LT, RBMWtUTOtt^y^ttiaK:**** 

T»> h«*r**?*-?e. 9 33fl»£»*UTfl 

*tttT. -tUTXxy7l2OTH70<fc3fc, ttB<0 
*yyMrt»K;fe*#*>6 2 t fc*OfflHfiD#*>©V 
-f 7*>KWfcAy K7y:/yVx:/Wtt«4 5 KB* 
Stf*. CCT»# T7j *0*^>fc«nTU*fc-r 
ntf, H7© (a) 4>«fc3fc*jKfc»UT. fv^VUBi 
fc*fitf£>5 2 t fcUTt* ' 7 J #^«^>fc-DVsT 
ML. 5S*i*7i%i:bT*^>C[)l»IIl*tff«aT»lia*5 40 

* * l>tt« t Aft ft &&f*>R1£&*\zrZ £ t&T* 
*. 

[0 0 1 8) EafcftflHB»8 5»6tf]»6£ttB8 

^>s 2 t **t**. ran: i j , teat 

t^k-* 6 4^&«;*m^ra. 

10 0 1 9) H?-f/t-ttAy Y7y?*4X7\>4* 

• 4 54>ft35t, 2 6C»Xlf-A6 4 0*^6. ffitf 
«WlTV»*#*>*»»U BflrLfctitf^McflBft so 




»B*5-7 7 6 7 9 

itnraff*r*e#*>*7y sabots. 

[0 0 2 0] *C*?y7l 3 0TH Wn^©^> 

#»ttttBKa*#£3tf#?xy:J>3ns. Tftfc 

sBftfifeBtmaswa ofr&BWtttuffwtiMift 
na. 

too 2i] #^>*t»fp*U8fcav»tefcrtA^-h 

fcAy Y7v??47rfV'imA 6T*w«nT^4 

m&»»su*. _t 

9 >fcj»n* fc*nfc*ffcl,TAy H 7 y TtV 

to o 2 2] **>*t»fn*ntt*«6 o-N«*w*«n 

to 0 2 3] XTy?l 3 0t*^>«)»^ttjWtfx 

y7l 4 OTVtCDBttttBK****'^ 2 p 

U -tO#^>*»»fPtttttr»«BofiJ«fc'Ny H7y 

t0 0 2 41 Ay H7y^^yWfil»»B9 4t 

* > 5 2 p t-t coMfflfiOiH* ><D l"f 7 0 > W€ A. y H 
7y7yVX7l"fKB4 6K:«5?3tt*. £<DIWa7 
O (b) CmTJ:^^. JWftSf£&«*?>S2pffl 
Atf T7j **^>IC^ViTtt, ^y^ttffltt**Ct 
fc7*T(tfl£B7CD ta) O^M*jK&E9JSn«. «A 

rtrstt#^>W^Hft**r«.fti!. SfJ0»W*^* 

[0 0 2 5) -tLT»fP3n^)l?^>5 2pK?«rr* 
fltW. y< ir;H-4«B*^tUTX^yri 6 0T 

ijaaeoicfissn*, r o Dig 2 n 

T. H»5fe0«B*9O^tt^*ta»$n** X?y^ 

i6 0T?mtt#^©s»^T*niBsnat. 

y^l 7 0fc*ViT?>*-*^>6 2tRItt»C, 9B 

too2 6] aa/am#*>6 4;i!^^!*ffite*a 

tt»JS/a«#^>5 4«r>OW«x-^4>*U 9 3 

U-f BB4 6K*iSS*a. ttViT^xy^l 9 OT, 

<Attl?« 8 0 IC«fc t> T?x y * n* . 
tO 0 2 7] H9<^-M»dt^V*^yi'a»flsU 
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(5) 

7 

t. 7 2 0 OTA? HTy ?3r<r A? WMff* 
a^tfrft^ttfefc* Xxsr^2 1 0T**«6 Oli 

to 02 8] et±<o«uacJ:o, H5-f/t-t«?ru 

[0 0 2 91 B8tt*l*l0xy-3>M3— Aa-f 
*#*;/2 0 2(D%. H*W>WX-2 0 3, 2 0 2? 

2 oofcrtmctfn^^^te^oTv^. 

tit *o*a*ifcWttfc. mtfAtn-cv**** 
waco*©** >© w r o h ***rr * * ^ cm 

TEWT*i. Wt-2 0 3. 2 04«t>y72 0 5, 2 
0 8fctt, **3H:>ir2 6£*te*iWaB0#tt* 

tt, X?-f F&H2 0 7. 2 0 8W©U^Ottl€tt 

ffl-r*tt*ttw*a2 i satRvt&nxvs*. co«t» 

*tfl^R2 1 6 fcUTtt. MA.il Wt- 2 0 3, 2 0 4 

*»figftAfiS2 2 0«&9n»fcfflV»&*l*«*R£fi 

CO 0 3 ij *y«V1*2 5£««sftm¥&8 0<Otfa 
*H!ttWI3tt2 8 6fcX*Sn. ^y^ttffl*»»tW» 

8 6^6<0«^£ttK«WR2 1 6 <0«^ « 
tt, Ay F73>75 s -fX7WM»««2 4 0KA7JS 
**y2 3 0fcAy FTy7rVX7W 
KB 4 5 r« jRf S y ?JBtt*\ X H«» 2 0 7, 
2 0 8M-ofc&&0tf 2 0 9**Wi»tgajRV-^ 
2 1 0ft£, K«««tUTOX-f y^/t^2 00«) 

(0 0 3 2) Ay Y7v1=T4 *7WttWH02 4 0 
tt, «M@H*2 8 6*&0>tt*fc3^vC, WW)/ 
7fcffi#MnTV>**afcttH9© (a) toX^tZZ-i 
y f /1*JV 2 0 0 » W 7f h * v P r v ^ ^ « 




WM¥6-7 76 7 9 

8 

WKH4 5KA?SStf*£tt>fc, ttfffcffi¥@t2 1 
tO 0 3 3] C©Ay HTy:/?^ *:/Wttli4 6(0 

fit, K^-f/t-MowT-*;*?-* ^ac 

72 0 5^y?«a©Jtfr&tH*AofcaW*^T. 
tO 0 3 4) C(0fc», &ft\ZV1tifiztT/yiZ>GLmifi 

[O0 3B3 BL 0tt**9i>***-fcy WHO*-* y^ 

t:afflLfcj8 3©*ii«s^-r. ?fm^wx'f 

yyVX**3 0 0fctt. *-fey h»ffffl©7?r^iW? 
*>3 0 2<OKj^ fc*V>Mt££/<^>* 

n?>xB«y73 o 7*tn^farj0f>es6mbreEits 
[0 0 3 63 ic-cttt<ctaig^e^atr&ntt>/ 

0 6, 3 0 7CHWeft3ft»«t!E?*lC^y9Hl>^2 

BAtRvtenrna. aei:i:n5n»;^»A4* 
attw^aa 1 6*tRtt&*rcn*. coH&ftistfctti 

*»3 1 5 fcUTtt, «JttiW«/73 0 6, 3 0 6, 
3 0 7fcl»a3itTRttfc#^>V3;*-*£U-Ct>* 

to 0 3 7] ^y^-fe^U-2 6 OffiAtt«JMlH5» 3 8 6 

*£l3tg*aUWWR3 1 5<D«%ttAy H7v^ 
XrW*W*li3 4 0fcA73«n*. **U3 
3 0l^yl«7v7*r^^KKl4 STa^f^BI 

[0 0 3 8} Ay H7y^^^HlWfl8«3 4 0 
tt. «ff|0»3 8 6^6fi!)fll^KXt?^T. 0fAtXff« 
Hfi/73 0 6lCffl^MnTVi4*fttCtt, HllO 

(a) C0«fc5fc:* v^ttffilCft4M»»y73 0 53 
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9 

CO 0 3 9] Z<D^y Y7v1?<X7V1&W>tt 
*<om*S7*®Kt1k*b+ +mt* HBO (b) fc 

3 i o*»*s*, •tUTCfonarofiaty^toEG 

[0 0 4 0) £C0*JiWfcJ:*tfX. gUE»fPT*t><3* 

'WDTiftfrr****:, Mfi^T»&/ leasts* 

[0 04 1J £0&a*W(*TCtt1t*&/17-V-h©M 

»4C0*K«fcLTBl 2fc*T. ^->-©W»ttH« 
fitf^^tiTMntt^^tt* HHCO (a) 0*5 
*Z*s-b!>y V9>«>«J4 0 0fcK»S*v ±Ttt« 
PS5^^>4 0 l«>J:*ttfc*i_tlftl#*7-^4 0 2. T 

* > 4 0 6 © W WtCttttrtl*^-^ 4 0 6* 

tt«rt«v-^4 0 7*«o*nT. -tn-?no*ffli€^ 

CO 0 4 2) C0«»#*>K*y^*>lWRtt5 
tlTH*. -eUT, «AJX±Ttt»»R#*>4 0 1tC 
ffl*t«*lTV>S*fr&KMU HH© (b) <D*-5fc, flfi 

jfc"r±TttltH»tf*>4 0 l*t3ftHajK*tt*>. c© 
WH© (c) Kjnf^lC* MJ^oftl^Y-"^ 

4 o 2*t5*«a*sm:, -b^^»fioa^«ffit** 
[0 0 4 3] co^nwcintf. »»cDT-rHrcja 

CO 044] SSfczMSEVt. flM-tfa^V-JkhM 

[0 0 4 5] zoiSGiztsnzn^mzmscovmnt 




8) #W¥5-77679 
10 

ovinia© (a) ciR«nai5fc*sto3TP^>5 o 

rcj o^^>icttnTH4imtf. <wo7 
o^h^-f >H*c«u HB© (b) oiite rcj ©# 

-ton, rcj w^ajmisanT* 

BUfct>©T*oT7y^3L*ftiSn4t, WB (c) 

io co«i= rcj ©#* >©»»*«<£«&*£ na* 

10 0 4 6] (b) <Dft^4JlT«M£*?#»HT 

ffltW5U. TBJ ©#*>£»#< fi*BH© 
(d) KwTJ;3tC CCD TBJ ©#*>**<>£*■* 

TAj *J:tf rcj ©#*>fe£trflia©K»#3*iKa 

He. C©£* TBj ©#*>tt*y?ttffi*wT»iBI 

53 [0047] 

t»9J©*«H £U©fc*9> *5WlttX-f y?*ff» 

?*ff^*tf*©HSa©K*««*^y Y7vTr4 

fra*ta#©sBTafc©T**#<!f3**, »e*«t 

(0 0 4 81 3 »fWfcW*ft*»^T. X-fvi^ 

mwm* a nfc t * 9 v t naa * awa* 

*att**3Cbfcfc*fctt. M©at>w*Tffi3fe© 
jfcfeattfc^ttatffcCfcfcUcaaTSC 

[0 0 4 93 »2©«ll«^J:n«. HjCW^- 

Wttt^r c t fx c <t air* a. 
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11 

[0 0 5 0] J»3«*J6WCttyrcr>I§IIE*S*'r-^ 
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